SUMMARY Cytoplasmic and cell membrane associated hepatitis B core antigen (HBcAg) were found to be more widespread within infected liver using indirect immunofluorescence on frozen sections than with the widely used direct immunofluorescence method. Fixation of frozen sections with carbon tetrachloride improved tissue histology without reducing the sensitivity of antigen detection. In tissue blocks fixed with formalin or ethanol-acetic acid, detection of HBcAg was reduced in comparison with frozen sections, and many cells containing low concentrations of (usually cytoplasmic and membranous) HBcAg could not be identified even using indirect immunofluorescence or peroxidase-antiperoxidase reactions. In contrast, intracellular hepatitis B surface antigen (HBsAg) was well detected in fixed sections, but membrane associated HBsAg was not detectable after fixation.
Among long term carriers of hepatitis B surface antigen, the additional presence of hepatitis B core antigen (HBcAg) in infected liver tissue is usually assumed to identify those patients in whom appreciable virus replication is occurring.' -HBcAg is classically seen within hepatocyte nuclei. Cytoplasmic HBcAg has also been reported, however, although the significance of different cellular locations remains unknown.56 Many carriers with this and other markers of virus replication show a greater tendency for ongoing hepatocyte injury than those carriers without such markers, and HBcAg has been proposed as a possible immunological target for T cell mediated hepatocyte damage.' This correlation is not absolute, however, and no universal mechanism for hepatocyte injury in such patients has been established. In some livers hepatocytes thought to be supporting hepatitis B virus (HBV) DNA replication often show evidence of cell injury, but cell injury may also be seen in other livers without evi- dence of viral DNA replication! 9 Further understanding of the significance of the presence and location of cellular HBcAg, and its relation to virus replication and hepatocyte injury, has been hampered by the insensitivity of the assays used.
Accepted for publication 21 December 1984 HBcAg in infected liver sections has usually been detected by direct immunofluorescence using fluorescein conjugated human anti-HBc '-4; Frozen sections (6 gtm) were air dried for [15] [16] [17] [18] [19] [20] min, fixed if required, washed in phosphate buffered saline, and stained in a moist chamber at 37°C with appropriately diluted reagents. Frozen sections were fixed either by immersion in ethanol-acetic acid (3:1) for 10 min at room temperature followed by a brief rinse in ethanol and air drying, or by immersion in carbon tetrachloride at 4°C for 10 min and air drying. '2 From areas of necropsy tissue adjacent to those examined above, tissue blocks, measuring 0 5 cm3, were cut from each liver and fixed either in 10% buffered formalin for 24 h or in freshly prepared ethanol-acetic acid (3:1) for 20 min at room temperature before dehydration and processing into paraffin wax blocks. Sections (6 ,um) We then examined all five livers for HBcAg to compare direct and indirect immunofluorescence in carbon tetrachloride fixed, frozen sections. The direct and indirect assays detected nuclear HBcAg equally well, but cytoplasmic HBcAg was stained more intensely and was present in a higher number of cells using the indirect method ( Fig. 1 
